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[57] ABSTRACT 

A communication system (100) for selectively providing 
repeat messages includes a message transmission device 
(105) far normally transmitting messages a single time, for 
receiving repeat requests indicating that a previously trans- 
mitted message should be transmitted again, and for auto- 
matically transmitting future messages more than once in 
response to determining that a number of repeat requests 
exceeds a transmission threshold. A radio communication 
device (110) is included in the commumcation system (100) 
for receiving the messages and for generating a repeat 
request In response to detennimng that the previously trans- 
mitted message has not been correctly received. 
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METHOD AND APPARATUS FOR DESCRIPTION OF A PREFERRED 

SELECTIVELY PROVIDING REPEAT EMBODIMENT 

MESSAGES IN A RADIO COMMUNICATION FIG. I is a block diagram of a communication system 

SYSTEM preferably a radio comrnunication system, including a me 5- 

FIELD OF THE INVENTION 5 ^^^f^^^^^^^^t 

ting messages to radio communication devices 119, sucn as 

This invention relates in general to radio communications, pagers. The terminal 1#5 can be coupled to a telephone 

and more specifically to radio communication systems in network 115 for receiving the messages thereover. Messages 

which repeat messages are transmitted. are generally provided to the telephone network 115 by 

in conventional telephones 120 or other input devices 125, 

BACKGROUND OF THE INVENTION suc h as personal ccanputers. MonnationTsuch as pager 

Radio communication systems generally include termt- addresses, usually accompanies message information for 

nals or other message transmission devices for transmitting identifying the recipient radio co mmuni c ati on devices 110. 

messages to portable radio comrnunication devices, such as Each message is men transmitted to the recipient device 110. 

pagers. In some conventional communication systems, mes- is Messages transmitted to different radio communication 

sages are transmitted to pagers only a single time. Although devices 110 arc preferably numbered sequentially so that a 

single message transmissions use the radio frequency chan- r8(fio co mmu ni cat ion device 110 can determine when a 

ncl efficiently, some pagers, especially those located in numbered message has been missed or mcorrectly received 

fringe areas, may receive a transmitted message incorrectly 10 *™poa$e to detennining that one or more previously 

or may not receive the transmitted message at all. 20 transmltted messages have not been received correctly, the 

Other conventional coirmuinication systems therefore uti- rad ?° c ™ 1 nicatioD generates an alert, such as 

lizetime diversity to reduce the likelihood of missed mes- a visual display, to warn au ser at 1^ c« e previou sly 

sages and incorrectly received messages. In other words, <™™rtted message has been missed. Thereafter, the user 

messages in time diversity systeirTare transmitted more ^an intact the terming 105, such as by using a telephone 

than one time so that a pager has multiple chances of 25 12# ; rctransmisslon of mc ***** <* 

correctly receiving a message. Although time diversity sys- ously receivedmessage. 

terns provide more reliable message delivery, radio fre- Preferably, the terminal 105 normally transmits messages 
quency channels are inefficiently used since not all pagers a sin 8 lc time 8,100 ftat communication channel is 
require multiple message transmissions. efficiently used. However, it is likely mat some radio corn- 
Thus, what is needed is a method and ar*aratus for *> munication devices mMto^b™*M the 
reducing the likelihood of missed messages wlu^SdcnUy ^ofrtmiency signal isfr^ngor in which interference is 
tSStng the communication channel. In 1 such a case, u^«e radio communication devices 

110 can miss messages often, resulting in numerous repeat 

BRIEF DESCRIPTION OF THE DRAWINGS requests from the users thereof. The repeat requests are 

FIG. 1 is a diagram of a communication system in which 35 indicative both of missed messag es and mcorrectly received 

repeat messages are selectively transmitted in accordance messages. Therefore, the terminal 105 according to the 

with the present invention. present invention monitors the number of repeat requests 

FIG. 2 is an electrical block diagram of a message ^ w ™ ca ^ n 

transmission device included in me^oLuinicauc^^ ™ e * ^ l^*f ^^™*es a l^edeter- 

of FIG. 1 for transrmtting messages in accordance wfth the <o T T%?£* * ^ ' fT? 105 

present invention. automatically begins sending repeat messages to the device 

FIG. 3 is a flowchart of an operation of a controller ^. . _ . . „_ 

included in the message transmission device of FIG. 2 in * *? manner ' ^ ™~c*i™ 110 that 

accordance with the present invention. often miis messagesme automatically provided with mul- 

_„ . . _ . *~ - .. _, . . ... 45 tmle transmissions of the same message so that the user is 

FIG. 4 is a flowchart of an operation of a sertxmchxfcd « ^ ^ to cc^y ^3 JSLa* transmissions, 

m fte message traimnksion device of FIG. 2 in accordance ^ u» mat have no difficulty with 

with the present invention. ^ • , ... . , * 

*~ . . . reception receive only one transmission of each message. As 

EKJ. 5 is a flowchart depicting an operation of a request a ^ i s efficiently used while ^ini^winp the 

rrocessor included in the message transmission device of ^ i^ood of missed and erroneously received messages. 

FIO 2 in accordance with me present invention. _ Referring next to FIG. 2, an electrical block diagram of 

FIG. * is a flowchart of an alternative operation jrfthe ^ terminal 1*5 is depicted. The terminal 105 preferably 

sender hiduded in the message trammission device of FIG. iaaudcs a rontroller 2 » for controlling the operations 

2 in accordance with the present invention. thereof as well as a dock 2M for providing time values and 

FIG. 7 is an dectrical block diagram of a radio commu- 55 ^ 205 for receiving information, such as repeat 

ideation device for receiving the messages transniitted by requests from users of the radio commuiucation receivers 

the message transniission device of FIG. 2 in accordance Hf (nG. 1). As messages are received from message 

with the present invention. originators, the messages are stored in a transmission data- 

FIG. ft is a flowchart illustrating an operation of a central base 25$, which also stores message numbers assigned to the 

processing unit included in the radio communication device & messages and pager addresses indicative of message rtcipt- 

of FIG. 7 in accordance with the present invention. ents. According to the present invention, a transmission 

FIG. 9 is a flowchart depicting an operation of a requester number is stored for each message to indicate how many 

included in the radio communication device of FIG. 7 in tunes (he message has been transmitted, and a transmission 

accordance with the present invention. time shows the time of the most recent transmission for that 

FIG. 10 is a flowchart depicting an operation of an updater 65 message, 

included in the radio commumcation device of FIG. 7 in Messages can be transmitted to the radio communication 

accordance with the present invention. devices 116 using a conventional signalling protocol, such 
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as the FLEX™ protocol in which the radio signal is divided The controller 210 also monitors the clock 200. When, at 

into cycles of one-hun<fred-twenry-dght (128) frames. The step 325, the time values generated by the clock 200 indicate 

controller 210 generally gathers information, such as that it is time to delete old messages, the controller 210 

addresses, messages, and message numbers, to be transmit- references, at step 335, a message stored in the transmission 
ted during each frame into address, vector, and message 3 database 250 (FIG. 2). When, at step 340, the current time 

fields. The information is then coupled to a message buffer ; s greater than or equal to the sum of the transmission time 

215 for temporarily storing the information until a time for stored in die transmission database 250 and the delete time 

further processing and transmission. Frames arc transmitted stored in the system memory 245, the message is deleted, at 

in numeric sequence, so that while a current frame is being s tep345 When, at step 350, additional messages are stored 

transmittal the .next frame to be traiwinitted is in the ^ ^ taataijttkm 6sitMbMse 250, processing continues at 

"SI 215 l!? 1 d ^i^l^ thCrC ^ r J S step 335. The deletion subroutine that occurs in steps 325, 

SSS^r^n^ ^ 340 345, and 350 raxv^a convenient if, 

Th^troller 210 next enables a frame sync generator « P™e* the de^ tiiatc^ ^ 

225, which generates the predetermined syndication by »*? cominumcation devices 110. For instance, the 

(sync) pattern that is transmitted at the start of each frame dclcte tnoc covi<x be set as one week, 

transmission. The sync pattern is multiplexed with the When, at step 355, the time values provided by the clock 

encoded information by the serial data splicer 230, which 200 indicate that a new frame time has arrived, the frame 

generates a message stream. The message stream is trans- 20 number of the current frame is provided, at step 360, to the 

mitted by a transmitter 235 over an antenna 240 for recep- sender 260. 

uon by the radio coinmiinication devices 110. jqrj. 4 is an operation of the sender 260 in accordance 

Further included in the terminal 105 is a system memory ^ ^ vnscnt invention. At step 400, die sender 260 

245 for storing subscriber Monnation. which preferably receives a message, then, at step 405, stores the message and 

comprises apager address of each device 110, the frames in 25 address of the redrient radio crannuimcation device 110, 

which the devices 110 arc to iccervc images , and a number m the^mission database 250. When, at step 

£^£cf^ 4lV,^omer messages for that device n. ^^ Z 

teen gen^by ar^o cemmume^ 110 and a 30 420X1 value equivsient to the 

re^stt^assoc^wimmemost recent repeat request ^^^.^^O^foi that devkL 110 plus one, 
Initially, the niimber of message sends is set to one, and the J^ri!?^™^^ 
number of repeat requests is set to zero, lira variables can U - ^™bei=highest stared number +1 

be periodically reset at times indicated by a reset time also When, at step 425, a frame number is received from the 
stored in the system memory 245. A delete time stored in the w controller 210 (FIG. 2), the sender 260 determines, at step 
system memory 245 indicates when old messages are to be 430, whether any messages stored in the transmission data- 
deleted from the transmission database 256, and a threshold base 250 are to be transmitted in the current frame, A 
value indicates when the number of message sends for a message to be transmitted is then, at step 435, located in the 
device 110 is to be incremented. The threshold value is transmission database 250. When, at step 440, the located 
indicative of a "transmission threshold". Exceeding the 40 message has not been previously transmitted, me transmis- 
transmission threshold triggers increased transmissions to a won number is set to one, at step 445. When the located 
radio communication device 110. The threshold could be, message has been previously transmitted, the sender 260 
for instance, a function of a number of repeat requests, a deterrnines, at step 450, whether the current stored trans- 
number of repeal messages provided to a device 110, a rate mission number is equivalent to the number of messages 
of repeat requests or messages provided over time, or a 45 sends for the recipient radio cornmunication device 110. 
percentage of nu^incssages. By way of example only, the When, at step 450, further transnnssiom are to b 
transmission threshold is described hereinafter as a threshold transmission number is incremented by one, at step 455. 
value, ix., a mimber. When the number of repeat requests by Thereafter, for a message that is to be transmitted, the 
a device 110 equals the threshold value, the transmission address, message, and message number are retrieved, at step 
threshold has been exceeded, resulting in a greater number ^ 458, and the transmission time is set, at step 460, by 
of message transmissions being sent to a requesting radio referencing the dock 200. 

communication device 110. When, at step 465, further stored messages are to be 

According to the present invention, the terminal 105 also transmitted in the current frame, processing continues at step 
comprises a sender 260 for transmitting messages according 435. Otherwise, the address, message, and message numbers 
to the number of message sends and a request processor 255 55 of messages to be transmitted are provided, at step 470, to 
for processing received repeat requests. Preferably, the the message buffer 215. 

sender 260 and request processor 255 are firmware elements FIG. 5 shows an operation of the request processor 255. 
stored in the system memory 245. Alternatively, the sender In response to reception of a repeat request, at step 500, the 
260 and the request processor 255 could be implemented in number of repeat requests is incremented by one, at step 510, 
hardware capable of performing equivalent operations. 60 and the time of the request is logged in the system memory 
FIG. 3 is a flowchart illustrating an operation of the 245, at step 515. The message indicated in the repeat request 
controller 210 included in the terminal 105. When, at steps is then, at step 520, located in the transmission database 250, 
300, 305, a repeat request has been received from a radio and its transmission number is decremented by one, ie., 
coinmniiication device 110, the repeat request is provided, at transmission nurnber=transmission number -1. In this 
step 315, to the request processor 255. When, at steps 300, 65 manner, the transmission number will indicate that a further 
310, message Mormatioo has been received, the message transmission is to made for the message so that the sender 
information is provided, at step 320, to the sender 260. 260 will provide the message to the message buffer 215 
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during the next frame in which messages are transmitted to which there is a lot of message traffic, and off-peak times, in 

the requesting radio communication device lit. In other which the capacity of a system is not fully utilized, 

words, decrementing the transmission number has the effect Therefore, according to an alternate embodiment of the 

of causing a repeat message to be transmitted to the request- present invention, the number of message repeats can be 

ing device 110. 5 varied in response to messaging traffic. 

When, at step 525, the number of repeat requests for the Referring to FIG. 6,afl owchart illustrates the operation of 

requesting device 110 is equivalent to the threshold value the sender 260 according to the alternate embodiment of the 

stored In the system memory 245, the transmission threshold present invention, in which the controller 210 determines 

for the device 110 has been exceeded, and the request whether it is a peak or an off-peak time and notifies the 

processor 255 increments the number of messages sends by 10 sender 260. At step 950, the sender 260 receives a message 

one, at step 530. As mentioned above, however, the number and a signal indicating whether it is currently a peak or 

of message sends could alternatively be incremented in off-peak time. When it is an off-peak time, processing occurs 

response to other types of thresholds being exceeded. For as previously described with reference to FIG. 4. 

instance, the number of message sends could be incremented Specifically, most devices 110 receive a single message 

in response to determining mat a radio co mmuni ca t ion transmission, while devices 110 located in fringe areas 

device 110 has missed or erroneously received a certain 15 receive repeat messages. 

ESSE ol^Sf^^i L*'^ "?i When, at step 955, it is a peak time, the sender 260 

^^z^^^Ti^^ ' * 8tep ^ £ n 

the device 110 will miss messages in the future. As a result, P™***Y transmitted. When the message has not been 

the user of the device 116 wiU not have to request as many » previously transmitted, the message, message number, and 

repeat messages. address are retrieved, at step 965. and the dock 200 (FIG. 2) 

When, at step*535, it is time to reset the system memory is to set the transmission time, at step 970. The 

245, the request processor 255 references, at step 540, each transmission number is then set, at step 980, to the number 

address stored in the system memory 245 to review each °* message sends so that no further transmissions of the 

entry in the subscriber information. When, at step 545, the 25 same message will occur. When, at steps 960. 975, the 

current time is greater than or equal to the sum of the reset message has been previously transmitted and the transmis- 

time and the request time, i.e., the time of the most recent sion number is not yet equivalent to the number of message 

repeat request for the device 110 that is being referenced, sends for the addressed device U0, the transmission number 

and when, at step 550, the number of message sends is is set, at step 980, tome number of message sends to prevent 

greater than one, the request processor 255 determines that ^ further transmissions of the message. Next, processing con- 

the number of repeat messages provided to the device U0 tinues at step 465 to locate further messages that are to be 

can be reduced. This is done by decrementing the number of transmitted. 

message sends by one, setting the number of repeat requests The flowchart of FIG. 6 illustrates a process in which, 

to 2ero, and setting me request time equal to the current time, dining peak times, the transmission of duplicate messages is 

at step 555. 35 inhibited even for radio communication devices 110 that 

Steps 535-555, which are located within the dashed lines, have made a large number of repeat requests. In other words, 

depict an optional reset procedure in which devices 110 that during peak hours, messages to all devices 110 are trans- 

currently receive more than one message transmission are mitted only once. During off-peak hours, on the other hand, 

examined. When a device 110 that receives more than one devices 110 located in fringe areas can receive multiple 

message transmission has not requested a repeat in a long 40 message transmissions. The process according to the alter- 

period of time, i.e., the reset time, the terminal 105 can nate embodiment of the present invention advantageously 

conveniently reduce the number of repeats to more effi- prevents overcrowding of communication channels during 

cientry utilize the radio channel When, however, the device times when system traffic is heavy, while still decreasing the 

110 subsequently requests repeat messages a predetermined risk of missed messages during other times when system 

number of times, represented by the threshold value, the 45 traffic is light 

number of message sends will again be incremented to According to another alternate embodiment of the present 

automatically provide more repeat messages to the device invention, duplicate messages could automatically be pro- 

HO. vided to all radio communication receivers 110 during 

According to the present invention, the terminal 105 off-peak times, regardless of whether any particular radio 

provides reliable messaging service while using the channel 50 comma nicarion device 110 has previously made a large 

efficiently. This is accomplished by normally sending only number of repeat requests. During peak times, on the other 

one message to a device 110, Le., setting a number of hand, all radio communication devices 110 would receive 

message sends to one When, however, a device 110 makes only a single transmission of each message to prevent 

a predetermined number of repeat requests, the terminal 105 overcrowding of communication rfi«nnf>ls_ 

automatically increments the number of message sends for 5s Referring next to FIG. 7, an electrical block diagram of a 

that device 110 so that the device 110 has a greater number radio coimmmication device 110 is shown. The radio com- 

of chances to correctly receive future messages. The number munication device 110 includes an antenna 600 for receiving 

of message sends can later be reduced to provide fewer ™<tin fir^nry signals, n rrtfiw far ^m^ni fl rin g th<* 

repeat messages to the device 110 when no repeat requests signals, and a decoder 610 for decoding the demodulated 

have been received from the device 110 fox a long time. For 60 signals to generate a stream of data. Acentral processing unit 

instance, a device 110 located in a fringe area can receive (CPU) 615 coupled to the decoder 610 further processes the 

one or more repeat messages. Thereafter, when the device data and also controls operations of the radio cornmunica- 

110 is relocated in an area in which there is a greater signal tion device 110. The device 110 further includes a dock 635 

strength, the number of repeats, which may now be for providing time values, an alert mechanism 625 for 

unnecessary, can be reduced. es announcing message reception, a display 620 for presenting 

It will be appreciated by one of ordinary skill in the art messages, and controls 630 for providing user-initiated 

that communication systems generally have peak times, in signals to the CPU 615. 
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Additionally, a message memory 645 is coupled to the that a message has been missed This can be done, for 

CPU 615 for storing received messages. Preferably, the instance, by activating the alert mechanism 625, at step 770, 

message memory 645 stores a received message, a message and displaying a request message including the message 

number associated with the message; a receive number number, at step 775. 

indicative of how many times the same message has been 5 pjQ 9 ^ flowchart illustrating an operation of the 

received, a receive time indicative of the time the message requester 660. At step 800, the requester 664 references the 

was last received, and a complete message flag that indicates memory 645. When, at step 845, an out-of- 

wbether a complete message has been formed. sequence message has been received, the requester 660 

A device memory 644 stc«s operational parameterssuch ^fero^, * ^ M #, whether a repeat request should be 

as a device adtoss frames m w^ the device receives 10 made to request retransmission of a missed message. This is 
messages the toesh^d value, ^ .^^^ a done by deterrmmiig whem^ 

termme ume^ lc a V^J^^f f ^^^ or equal toAe^um of the stored wait time and the stored 

KS^^ rcc^e time associated with the P^s -sag, u., the 

oe^me^ory 640 also stc3 number of mes^e sends ^ mess^e having a message number equal to the message 

for the d£ta 110, the number of repeat requests, and a 15 number of the out-of-sequence message minus °^ It will be 

request time indicative of the time that the most recent appreciated that when a previous message hasbeen missed 

request message has been displayed to the user. entirely, the receive tiinewod^ 

^LcdinT^ «e present toVention, a requester 660 wait time is great e»«^ tat ****** 

mc^ne^o ™nication de^ce llOalcrts auscr M when repeats areto be received, would have been normally 

SatTmessage has been missed, and an updater 670 peri- 30 *«■ ***** * ***** is ^ , 

odicalry resets parameters in the device memory 640. The When the current time is greater than or equal to the wait 

requester 660 and the updater 670 are preferably imple- time plus the receive time, the receive time of the previous 

merited as firmware elements stored in the device memory message is set, at step 815, to the current time to prevent 

640, although they can alternatively be implemented using situations in which a user is again alerted to a missed 

hardware capable of perforating equivalent operations. 25 message before the terminal 105 has had sufficient time to 

FIG. 8 is a flowchart of an operation of the CPU 615. retransmit the missed message. Thereate the message 

When, at step 700, a message is received, the receive time of the previous message ns retoeveo% aUtep8^ and 

issetmme^ssageir^W^atste P 705.When,ats^ the number of repeat requests is mcrmjented by one, at step 

710, no rnes^ge^oc^with the sale message numter 3, 825. The request time is set, at step 830 to thej^rrent time, 

has becnWLsly stored the received message and mes- 30 a*d me message mmiber is p^ 

sage number are stored, at step 735, in the message memory ™ *> trigger presentation of a request message. 

645. The receive number is then set to one, at step 740. In this manner, the requester 660 determines whether the 

When, at step 710, a message with the same message time that has passed since reception of an out-of-sequence 

number has already been stored, the receive number is „ message is long enough so that a previous message should 

incremented by one, at step 715. When, at step 720, the have already been correctly received. In such a case, the 

previously stored message is flagged as a complete message, requester 660 signals the CPU 615 to indicate that a request 

the received message is discarded, at step 725. message should be presented to the user. 

As mentioned above, the messages transmitted in the A request message can also be displayed to the user in 

system 100 are preferably numbered. Therefore, when the ^ response to detenmning that a complete message has not 

message numr>er precedes the current message in the incom- been formed even after reception of all repeat messages that 

ing radio frequency signal, the CPU 615 can perhaps deter- are scheduled to be transmitted by the terminal 105. When, 

mine whether another complete message with the same at step 840, an incomplete message is located in the message 

number has already been stored before the current message memory 645, the receive number is compared to the number 

has been completely received. In such a situation, the CPU 45 of message sends. When, at step 845, the receive number 

615 need not wait until the current message has been entirely equals the number of message sends, the message number is 

received before discarding it, at step 725. Instead, the CPU retrieved, at step 850, and the receive number is decre- 

615 can stop receiving the message and disable the receiver mented by one, at step 855. Decreasing the receive number 

605 for conventional battery saving. by one prevents the user from being alerted with a request 

When, at step 720, the stored message is not complete, the » message for the same message before a repeat inessage has 

received message and the stored message arc processedina had a chance to be ti^smitted again by the terminal 105. 

conventional manner, at step 730, to attempt to form a Next, processing continues at step 825 to increment the 

complete message. For example, when the received message number of repeat requests, set the request time, and signal 

is itself complete and without errors, the stored message can the CPU 615. 

simply be replaced with the received message. Otherwise, 55 When, at step 860, the number of repeat requests is equal 

hit combining or word combining could be performed to to the stored threshold value, indicating that the transmission 

form a complete message. threshold has been exceeded, the number of message sends 

When, at step 745, a complete message caimot be formed, isinaementedby c*e, at step 870. Steps 860 and 870 rrmror 

both messages, Lc, the previously stored message and the the operation of the terminal 105. Specifically, the radio 
received messages, are stored in the message record, and the 60 communication device 110 also keeps up with the number of 

record is flagged, at step 750, to indicate mat the message is repeat messages that are provided to the device 110. In this 

incomplete. When, at step 745, a complete message is manner, the radio co mrm i n ica tio n device 110 conveniently 

formed, the complete message is stored and flagged as awaits all transmissions for a particular message number 

complete, at step 755. Thereafter, the alert mechanism 625 prior to alerting the user with a request message, 
is activated, at step 760, to announce reception of a message. 65 Referring next to FIG. 10, a flowchart of an operation of 

The CPU 615 can also receive a message number from the the updater 670 is depicted When, at step 900, the updater 

requester 660, at step 765, in which case the user is alerted 670 determines that it is time to update the device memory 
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640, the updater 670 determines, at step 9t5, whether the 
current time is greater than or equal to the sum of the request 
time and the reset time. When so, and when, at step 910, the 
number of message sends is greater man one, the number of 
message sends is decremented by one, at step 915. Then, at 
step 920, the number of repeat requests is set to zero, and, 
at step 925, the request time is set to the current dme. 

As mentioned above, the process of reducing the number 
of transmissions of the same message is optional However, 
when the terminal 105 is rrogrammed to reduce the number 
of repeat transmissions, such as when a device U0 has not 
requested a repeat for a long period of time, the updater £70 
should be employed to reset the device memory 640 such 
that the radio communication device 110 stores the appro- 
priate number of message sends according to which mes- 
sages are transmitted by the terminal 105. 

In summary, the communication system described above 
includes a message transmission device, e^g., a tgrmiwii for 
transmitting messages and radio communication devices, 
eg., selective call receivers, for receiving the messages. 
Messages are initially transmitted to the radio communica- 
tion devices only a single time. However, when a radio 
communication device makes a predetermined number of 
requests for retransmissions of messages, the terminal 
begins sending a repeat messages to the device. In mis 
manner, a radio communication device mat has had diffi- 
culty with reception is provided with multiple transmissions 
of the same message to decrease the risk of missed or 
erroneously received messages. Other radio communication 
receivers continue to receive only a single transmission of 30 
each message. Therefore, the radio coirmuinkation channel 
is not clogged with unnecessary message repeals. Instead, 
only radio communication devices mat will benefit from 
repeat messages receive them. 

It will be appreciated by now that there has been provided 
a method and apparatus for reducing the likelihood of 
missed messages while efficiently utilizing the cornmnmca- 
tion channel. 

What is claimed is: 

1. A commnmcarion system for selectively providing 
repeat messages, the communication system comprising: 

a message transmission device for transmitting messages 
a single time, for receiving repeat requests indicating 
that a previously transmitted message should be trans- 
mitted again, and for automatically transmitting future 
messages more than once in response to determining 
that a fransmission threshold has been exceeded; and 

a radio communication device for receiving the messages 
and for generating a repeat request in response to 
determining that the previously transmitted message 
has not been correctly received 

2. The communication system of cLum 1, wherein the 
message transmission device comprises: 

a system memory for storing an address of the radio 
communication device, a number of times a message is 
to be sent to the radio communication device, and a 
number of repeat requests that has been generated by 
the radio communication device; and 

a request processor coupled to the system memory for 
incrementing the number of times a message is to be 
sent to the radio commnrrirarion device in response to 
detennimng that the transmission threshold has been 
exceeded. 

3. The communication system of daim 2, wherein the 
transmission threshold comprises a threshold value that is 
compared to the number of repeat requests by the radio 
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communication device to determine whether the transmis- 
sion threshold has been exceeded. 

4. The communication system of claim 2, wherein the 
message transmission device further comprises: 

a database coupled to the system memory and the request 
processor for storing the messages transmitted to the 
radio communication device and for storing transmis- 
sion numbers indicating bow many times the messages 
have been transmitted; and 

a sender coupled to the database for transmitting the 
messages to the radio communication device in accor- 
dance with the number of times a message is to be sent 

5. The communication system of claim 2, wherein the 
message transmission device further comprises: 

a controller coupled to the system memory and the request 
processor for detennining peak and off-peak times; and 

a sender coupled to the controller for foiismitung, during 
off-peak times, the messages in accordance with the 
number of times a message is to be sent and for 
transmitting, during peak times, the messages only 
once regardless of the number of times a message is to 
be sent 

6. The conirnunication system of claim 2, wherein the 
radio communication device comprises: 

a device memory for storing the number of times a 
message is to be sent to the radio communication 
device and the number of repeat requests that have been 
generated in response to not receiving previously trans- 
mitted messages correctly; and 

a requester coupled to the device memory for generating 
the repeat requests and for incrementing the number of 
times a message is to be sent in response to determining 
that the transmission threshold has been exceeded. 

7. The communication system of claim 6, wherein the 
number of repeat requests is indicative of both a number of 
missed messages and a number of ucorrectiy received 
messages. 

8. The communication system of claim 6, wherein the 
radio communication device further comprises: 

a message memory coupled to the device memory for 
storing the messages received by the radio communi- 
cation device; and 

an updater coupled to the device memory Presetting the 
number of repeat requests in accordance with a reset 
time, 

9. A message transmission device for selectively trans- 
rnitting repeat messages, the message transmission device 
comprising: 

a transmitter for transmitting messages a single time; and 
a data port coupled to the transmitter for receiving repeat 
requests indicating that a previously transmitted mes- 
sage should be transmitted again, wherein future mes- 
sages are automatically transmitted more than once in 
response to determining that a transmission threshold 
has been exceeded. 

10. The message transmission device of claim 9, further 
cornp ri*fag * 

a system memory for storing a number of timesamessage 
is to be sent to a radio communication device and a 
number of repeat requests that have been generated by 
the radio communication device; and 

a request processor coupled to the system memory for 
incrementing the number of times a message is to be 
sent to the radio communication device in response to 
determining that the transmission threshold has been 
exceed ed« 
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11. The message transmission device of claim 10, wherein 
the transmission threshold comprises a threshold value mat 
is compared to the number of repeat requests to determine 
whether the transmission threshold has been exceeded. 

IX The message transmission device of claim If, further 
comprising: 

a database coupled to the system memory and the request 
processor for storing the messages transmitted to the 
radio communication device and for storing transmis- 
sion numbers indicating how many times the messages 
have been transmitted; and 

a sender coupled to the database for transmitting the 
messages to the radio communication device in accor- 
dance with the number of times a message is to be sent 

13. The message transmission device of claim 10, further 
comprising: 

a controller coupled to the system memory and the request 
processor for d^terrnining peak and off-peak times; ami 

a sender coupled to the controller for transmitting, during 
off-peak times, the messages in accordance with the 
number of times a message is to be sent and for 
transmitting, during peak times, the messages only 
once regardless of the number of times a message is to 
be sent 

14. A radio communication device for receiving 
messages, comprising: 

a device memory for storing a number of times a message 
is to be sent to the radio communication device and a 
number of repeat requests generated by the radio com- 
munication device; 

a receiver coupled to the device memory for receiving the 
messages; and 

a requester coupled to the device memory for generating 
repeat requests in response to not receiving previously 
transmitted messages correctly and for incrementing 
the number of times a message is to be sent in response 
to determining mat a transmission threshold has been 
exceeded. 

15. The radio communication device of claim 14, wherein 
the repeat requests are indicative of a number of missed 
messages and a number of incorrectly received messages. 

16. The radio communication device of claim 14, wherein 
the transmission threshold comprises a threshold value that 
is compared to the number of repeat requests to determine 
whether the transmission threshold has been exceeded. 

17. The radio communication device of claim 16, further 
cornp^i^i ng- 

a message memcxy coupled to the device memory for 
storing the messages received by the radio communi- 
cation device; 

a dock coupled to the message memory for providing 

time values thereto; and 
an updater coupled to the clock for resetting the number 

of repeat requests in accordance with a reset time. 

18. The radio communication device of claim 17, further 
comprising: 

a processing unit coupled to the receiver and the message 
memory for determining that a current message is 
equivalent to one of the messages stored in the message 
memory, in response to which the processing unit 
disables the receiver for battery saving. 

19. A method, in a message transmission device, for 
selectively providing repeat messages to a radio communi- 
cation device, the method comprising the steps of: 
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transmitting messages to the radio communication device 
a single time; 

receiving repeat requests indicating that a message has not 
been correctly received by the radio communication 
5 device; and 

transmitting future messages more than once in response 
to receiving a number of repeat requests that exceeds a 
transmission threshold. 
2#. The method of claim 19, furrier comprising the steps 
10 of: 

storing, prior to the receiving step, a number of messages 

to be sent to the radio communication device; 
updating, in response to the receiving step, a stored 
15 number of repeat requests; 

determining that the stored number of repeat requests is 

equivalent to a threshold value; and 
incrementing, prior to the transmitting step, the number of 
messages to be sent in response to the determining step. 
20 21. The method of claim 20, wherein the transmitting step 
comprises the step of: 
transmitting the future messages in accordance with the 
number of messages to be sent 

22. The method of claim 21, wherein: 

23 the method farmer comprising the step of: 

determining, prior to the transmitting step, whether a 
current time is an off-peak time or a peak time; and 
the transmitting step cc^nprises the steps of: 
transmitting, in response to determining that the current 
30 time is an off-peak time, the future messages in 

accordance with the number of messages to be sent; 
and 

t ransmitti ng inwynnsft tn determining ihat me current 

time is an off-peak time, the future messages only 
33 once regardless of the number of messages to be 

sent 

23. A method, in a radio communication device, for 
receiving repeat messages, the method comprising the steps 
of: 

40 determining that a transmitted message has not been 

correctly received; and 
generating, in response to the determining step, a repeat 

request when a predetermined time has elapsed after 
45 the determining step, wherein me redetermined time is 

a function of a stored number of repeat requests. 

24. The method of claim 23, further comprising the steps 
of: 

receiving, subsequent to the determining step, the trans- 
so mitted message within the predetermined time, in 
response to which the generating step does not occur. 

25. The method of claim 24, further comprising the steps 

of: 

storing a number of times a message is to be sent to the 
55 radio communication device; and 

incrementing the number of times a message is to be sent 

when the stored number of repeat requests exceeds a 

transmission threshold. 

26. The method of claim 25, wherein the determining step 
tio comprises the steps of: 

determining that the transmitted message has been 
missed; and 

determining that the transmitted message has been erro- 
neously received. 

65 

4 • * * * 



11/03/2003, EAST Version: 1.4.1 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 



PATENT NO. 

DATED 

INVENTOR(S) 



5,701,312 
December 23, 1997 
DeLuca et al. 



It is certified that error appears in the above-indented patent and that said Letters Patent is hereby 
corrected as shown below: 



Column 12, line 9, delete "furrier" and insert. — further- 



Signed and Sealed this 
Twenty-fifth Day of April, 2000 



Attest: 




Q. TODD DICKINSON 
Attesting Officer Director of Patents and Trademarks 



11/03/2003, EAST Version: 1.4.1 



